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-or up-stream toe, and then the whole thing sheared with a pressure of only three pounds. When the models were strengthened for shearing .resistance by tissue paper, as described, the respective pulls corresponding to the water pressure before collapse were 6.5 and 4.2 pounds.
The conclusions drawn from these experiments were that a dam collapses first by the tension on the vertical sections of the up-stream toe; that shearing of the vertical sections over each other follows immediately on this opening up by tension, and that the shear on the horizontal sections is also a far more important matter than was generally supposed. In the case cited from which the models were prepared there probably exist considerable tensions in the masonry amounting to 3 or 4 tons per square foot.
In commenting on these experiments in a commendatory way, Sir Benj. Baker, K.C.B., Past President Inst. C. E., described experiments he had made with models of dams made of jelly with horizontal and vertical lines drawn upon the side to show the location of distortion produced by applying pressure. These indicated that the elastic deformation of the dam was transmitted into the rock on which it was resting for a distance equal to half the height of the dam before it became undetectable. In discussing the paper of Charles ,S. R. Palmer, M. Inst. C. E., on the Coolgardie Water Supply, in which the construction of the Helena River dam is described,* Sir Benjamin Baker refers to experiments he had made with a number of stiff jelly models of the Assouan dam, with a view to determining some of the problems involved in the contemplated increase of height of the dam. He did not agree entirely with the conclusions reached by Messrs. Atcheiiey and Pearson. He concluded his discussion by saying:
"The result, of experience so far with thermometers buried in the masonry of dams confirmed the common sense view that the different portions of masonry built during the year at varying temperatures settled down finally to uniform temperature in the interior of the dam, while the face-work was affected even by diurnal changes; so that internal strains exist in a dam as in a large unannealed casting. Whatever theory mathematicians might evolve, engineers would not be relieved from the obligation to use no material for dams which would not stand, say 50 tons per square foot in compression and 10 tons per square foot in tension without splintering, and in some cases concrete dams might probably with advantage be partially reinforced with steel bars."
* Proc. Inst. C. E., vol. clxii, p. 125.